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twenty-four miles per hour. 1)irection of wind before storm, iiortlienst ; nfter, 
southenat. l'einperntnre before storm, 85O; nftcr, 71O. Ih r ing  the storm 
the low clouds had n whirling motion, branches were broken and griiin was 
prostrnted. 20th, ut 4.48 11. In., one of the most violent thnnder- 
storms, consistin ozrnpid lightning tlnuhes nud pen1 on pen1 of tliulider, broke 
on the Btation. f t  lasted three honrs, nnd wns most severe from 6.40 to 6.15. 
Rain (1.00 inch) begnn nt 4.19. fnlling in torrents till S.lG, nnd ending nt 
9.16 n. In. No hnil ; light tviud, enst mid sonth ; telnPerntlIre before, 04 -5  i 
after, G 8 O .  

CHART OF ELECTROMETER READINGS. 
[By Prof. 'L'. C. hlxsi)mii.ki,i,, Assiatnnt.] 

Tho first diagram of Chart vi sllows t h e  results of a set ,,f 
obser~'atious lnide oll tho tal) Of tho Washiugtoll Monument. 
Tlie elevation of tho collector is about five huudred and fire 
feet above the ground. The observations were taken every 
five minutes, except between 11.30 a. 111. and 12 In,, and 1)e- 
tween 1.30 and 2 1). in. when tho inturval was 0110 minute. 

On Jill 

the nieun potential of the nir exceeded 1,000 volts. At 9 n. in. it nvornged 
nbout 265. At 11 n. IU. it wa9 zero, nnd a t  1 
1). in., miniis ten, where it reninined dur;ng the rest of the dny. 

The third dia@anl of chart 'Ti represonts tho 1'Ohntis1 ''ari- 
ations during a thunder-stom a t  CorIlell University, Ithacay . 
New York. 

July 
7th, at 9 11. in. ,  in vnlue nboot 16 v o R ,  the wenther hazy, the wind northwest 
and fresh; low l'ositive potentinls dnring the rest of the dny, the wenther re- 
mnining cloudy and threatening. July 14th, nt 11 n. m., inean vulue 220 
volts, wenther cloudy, and at  times mining. At 1 p. m., 1,42B volts, nnd n 
minute Inter 670 volts, chnnging to ])ositive 400 nt 1.02 m., 600 a t  1.0s and 
zero nt 1.04 p. in. July 17th, durin the forenoon, B! lit negative vn\ueB, 
becoming greater; weather clenr n n f  wnrm, with light ?&e. July 18th at 
noon, during thunder-storm; 3 1). in., 8,860 volts during tliunder-storm. duly 
POth, nt 11 a. in., slightly negntlve for n few moments. July 28t11, nt 9 n. In., 
weather clenr, calm, nnd liaz . Ilnin occurred on Judy I1tl1, during the uight 

I t  continued fnlliiig stcndily. 

Tlie obsorrations, in detail, are given below : 
During tllc molitli Ilegutive rendin occtlrrcd on tlie followiug dates: 

, of the lSth, oll tllc 17tll, ]st{;, 21st, 26tll, and 2Gth. 

in value, and koro regular in character, the weather romaiu- 
ing, howover, apparently the saine. About 12.30 1). ni. there 
WAS a period of about oight miuutes dririug which the needlo 
was again Tory active, aftor which the indications became 
again of less value and less variable. 

Tlle secoud diagram of cliart vi reproscuts tlie valuos ob- 
tained a t  the Sloaue Laboratorr, Yale College, during tlie pws- 
age of thundor-storm, July 14, 1SSG. Thunder Wits first 
hoard a t  6.45 p. m.; loudest from 7 to 7.05 1). 1n., and last 
heard a t  7.15 1). in. The wind, boforo the storm, was from tlio 
east, velocity nhont twolre miles an hour; duriug tlio storm 
from tlie east and soutlioast, and after the storm from tho oilst. 
ltain begau a t  6.54 1). 111. and ended a t  5.30 1). m. Lightning 
wm recordod a t  7.02 and 7.07 1). in. 

The following notes are abstracted from tlio report of the 
observer a t  that station : 

' 

Negntive potcntinls occurred on tlie following dntes: June 28d, henvy ruiii 
and enst wind. Jnne SOtli, nt 1 p. 111.. very sli$it indications, wenther clenr, 
wind south. ,July :3d, 11 n. in . ,  very slight indicntions, wenther clenr, wind 
northwest. J u l y  9th, 9 n. IU., wind northeast, light rnin ; 3 1). ni., wind Honth, 
light ruin. .July 12th, 1 1). in., slight indications, wetrther clenr, wind south. 
July lOth, thronghout the dny Inrge vnlues, continued rnin. July Ylst, at 1 1  
n. m., li lit rain, soutlienst wind. ,July 27th, nt 11 11. in., large vnlues, Iienvg 
rain. i l l  dnys on which rnin fell were chnrnctcrized by negntive potentials. 
A fnint nuroral displny observed ut 2 11. I ~ I . ,  June 30th; wns preceded, during 
the afternoon of the 29th, by negntive )oteiitiul. 

At  Bostou, Massachusetts, on buly 27tl1, the electrouetor gave 
evidence of unusual distiu.bence, and 8l)ecial roadiugs were 
innde at intervals of two minutus from 9 a. IU. uiitil 11 a. in. 

The following abbrevia.ted tablo is from tho obsorrer'e 
record : 

Time. I yolk. IieInnrks. 1 1  ' 7  1 iinc. I Volts. i llelntdis. 
- ............. __ ..... - - - - . I  ! I 

. I  

A. N. 
9.00 ........ 
9.02 ........ 
9.04 ........I 
9.08 ......... 
9.10: ....... 
9.12 ........ 
9.20 ........ 
!).:lo ........ 
9.38 ......... 

I 9.40 ........I 
9.4G ......... 
!l.hO ......... 
10.00 ........ 
10: 10 ....... .! 
10.18 ........ 
10.28 ......... 
10.30 ....... 
10.40 ......... 

I 
I 

10 
8 
0 
8 

14 
40 
1" 
0 

20 
0 

40 
1 t i  
20 
6 

20 
20 
15 
5 

i 
1 Iirentcning. 

I Light showers. 

I linin cudcd. 

I 

I " 
I 

I ; Light rnin begnn 

1'. x. 
2.00 ........ 
2.OG ......... 
2.08 ......... 
2.10 ......... 
2.12 ........ 
2.14 ........ ! 
2.1G ........ ! 
2.1P ........ i 
2.20 ........ 
2.22 ........ 
2.24 ........ j 
L2fi ....... .: 
2.28 ........ I 
2.30 ...... ..I 

I 

' .  

I 

+ 25 
+IS0 + (io 
+400 
- 96 
+360 
-180 
- 60 

R + 4 0  + F5 + 25 + 48 + 2'2 

- 

I 

! 

1 
i 
i 
I 
j 
! 

! 

I 

Light rniii. 

Hcnvg rniii. 

Light rnin. 

Henry rnin. 

Iiglit rnin. 

Time. I Volts. 
-- .. -- . . -__ 

A. M. I 
10.57 ....... + 850 
11.03 ...... 300 
11.13 ...... 
11.17 ...... 0 
11.18 ...... i - 126 
1 I.]!) ...... ! - 125 
11.20 ...... ' +  50 
11.21 ...... + 376 
11.22 ....... +IROO 
11.23 ...... +I550 
11.25 ...... 
11.26 ...... +I300 
11.28 ...... 
11.30 ...... i +loo0 
11.31 ....... + 700 
11.32 ......I + 250 
11.33 ...... ' +  25 
11.34 ...... . -  50 
11.35 ...... - 25 
11.3fi ....... + 25 

I 

Renitirks. j /  ' h i e .  Volts. , Rkmorks. 
.. - ......... - ._ . . . . . . . . . .  -..'I -. . 

I 
I 

11.40 ...... 
..... 

11.44 ..... - 80 . ..... - 150 I 
Ilnin incrensing. ( 1  11.48 ...... - 85 

.. 11.50 ..... - 160 ~ Rniii increasing. 
Vcry hcavy rnin. I, 11.51 ..... - 300 I 

11.52.. .... 0 ;  
llnin diniiiiisliing. i 11.53 ..... + 270 I 

11.51 ..... + 125 ~ I 11.56 .....I - 150 ! 

ltnin diniinisliing. , Il.6G ..... - 200 i ii 11.54 .....I - 155 I 
12.00111.. - 180 ! 

'! 1 . 0 ~ p . n i  + 10 I 

1, 1.00 1). i n  -1425 'Hi@ southenst 
Jiglit rnin. I i wind, light rnin. 

I 
~ 3.00 1). 111 + 45 I 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos mere observed i n  the various states and terri- 
torios during tho mouth, as follows: 

AlnBnnia.--Mobile, 10th. 
Arizona.-Yuma, '12th, 20th. 
Comeotiaut.-New R:wen, 2d ; New London, 29th. 
I)akota.-Webstcr, 30th. 
Fbridu.-Sanford, lst,  5th; Key Wost, lst,  Sth, 9th. 
Qeorgia.-Angusta, 2cl; Savannah, 11th. 
1Uiaois.-Pokiu, 1st to Btli, 7th, Stli, loth, lath, 20th, 24th, 

Iudimtn .-Jeffersouville, 13t11, lGth. 

Kamas.-Wyaudotte, 20tli, 21st, 22d ; Salina, 27th ; Yates 

Maine.-Cornish, 9th, 14th, 21st j Portland, Dth, 21st; Gardi- 

n~ussachuset~.--Miltoii, 5th, 18th, 25th ; Heath, 19th ; Prov- 

Nicki~aiL.-Esc~nnbR, 8th ; Marquette, Stli, 29th ; Grand 

New Hampshire.-Mount Washington, 25th. 
Areto Jersey.-Claytou, ls t ,  15th ; Boverly, 13th. 
New I'ork..-Mountaiurille, 1st; Setauket, lst, 2d; Palermo, 

North CuroZinn.-New Rivor Inlet, Dth, 15th, lSth, 25th. 
OlLio.-Wauseon, 2d, 25th, 29th. 
Oregou.-Rosoburg, 4th, 26th ; East Portland, Gth. 

25th, 27th. 

IO xcc .--Reokuk, 23d. 

Centre, 30th. 

uer, 21St. 

incetown, 26th, 26th. ZSth, 29th, 30th. 

Haven, 11th. 

2d. 



198 MONTHLY WEATHER 'REVIEW. JULY, 1886. 

~~~~~~~~~~nia.-Plii1atlel~~liia, 1st j East Brook, lst, 28th; i During the f i ra  six clays of the month very high temperature8 I occurred i n  the northern districts, especially i n  Dakota on the 
South C'nroZincc.-Stateburg, 2t1, Wth, Slst j Spartmbnrg, ' G t l i ,  which added materially to tlie injurious effect8 of tlie dry I weatlier. 111 ~ e i v  ~iiglai ic~ iilso tlie eHect of t1r.v weattier could 
~e?rneesee.-9;ishville, 2431, 31st. I be seen in the 1)rowii dry grass and short crops. All the rivers 

~ were low, espec:ia,lly the Coiiriccticut and Jicrrimac, while a 
Verl)~O?,i.-Liinciiburg, 7th ; Poultiiey, 9th ; Strafford, 20th. i uumber of t.licir tributaries hat1 become nearly dr9. Alotlg 
~~ir/linia.-Lyncliburg, 4th, 21st, 37t.h ; Variety Mills, 1Gth; the valleys of both tliesc rivers ;I riiimber o f  mills were Obliged 

to suspeiitl operatiolis on account of the low water, :uld many 
Tpualuin~to n Territory .-B;ii 11 bri dge Island, 31s t.. , persons were thrown out of eml)logmeut. The following notes 
Wiewnein . -M ilw au kee , 2 7 t h . I will serve to show tlie extent and severity of the drought : 
If'yoming.--Fort Rritlger, Iltli, Slst, 24th. : Aberdeen, Brown county, Dakota, 4th : hot winds and un-  

I usu:illy warm me:ither 1i:ire prevailed i i i  this viciiiity for tile 
Lunar \,.dre obser\,etl ill tile rariolls states P:trrners estiinate I t11;it tlie yield mill not be inorc t11:i.n half the arerage crop, as 

; very little rain has fallen duriiig the past month. tories during tlie month, ;is  follow^ : 
Freeport, Stepheiison coiiiity, Illinois, 6th : drought has 

1)rev:iiled in this viciiiity (luring t8he past six weeks, and the , ground has become very Iiwd and dry. Tlie growing crops are 
being stuiitcd, aiicl pasture IiiIld is becomiiig bare. 

Huron, Dakota, 6th : tlie ground is quite c l ly ,  :11it1 grain and 

AZabanm.-Moii tgomery , 8t.11, 9th. 
Arizomz.--Wil I cox, 1Gtli. 
Californin.-Silcramento, 12th. 
CoZorado.-Pike's Peak. 14th. 

grass :ire suffering from the effects of the loiig continued drv 

. . .  -. __  . . . . . . . .  -. . . . . . . . . . . . . . .  ....... .- . - . .  . . . . .  __ . . . . . . . . . . . .  ......... 

Dyberry, 2d j Wellsborough, 14t11, 26th. 

14th. 

' Tczas.-G:il\.eston, 12tl1, 13tl1, lgth, 2Bd. 

Dale Enterprise, 2C,tli, 20th. 

LUNAR IIALOS. 
terri- I past week, doing much damnge to whwt. 

Connecticut.-New Lonclon, 17th. 
E'bridn.-Key West, 7tl1, Sth, 10th j Sanford, O t h ,  lGtli j 

Jacksonville, lOtli, 12th j Limona, 17th. 
Cfeorgia.-Atlanta, 6th j Augusta, loth, 13th j S:n-annsh 

l l t l i .  
Illinois.--Pckin and Springfield, 9th. 
Indiann.-JeffersonviIle, Otli, 10tl1, lltli ,  13th j Vevay, 10th 

Kamax.-W~iintlotte, 7th, 8th ; El I)oraclo, 7th, 22tl. 
ILentuck~.-I'rankfort, loth, 12th j Louisville, lltli. 
Loziiaiann.-~ew Orleans, loth,  13th. 
Aiaine.-PortJantl, Oth, 25th. 
nr~enclluaettu.-Boston, Slat, 25th. 
~ficl~iga?~.-L:uisiiig, 8th. 
NCbra8kU.--NOrth Platte, 9th, 11th ; ])e Soto, 13th. 
New Humnpehirc.--N~sliua, 9tIi, 21st, 25th. 
Neaa York.-Set:iuket, 8th. 
North Carolina.-New River lulet, 13th ; Kitty Hawk, 17th. 
Ohio.-Tiffin, 8th j Cincinnati, 12th ; Garrettsville, 24th. 
Orqon.--EaSt I'ortland, 17th.  
South ~uroZi7tn.-SI)Rrtaubnrq, 13th. 
~enneaeee.-KnoxviIle, 7tl1, 8th ; Nashville, 12th, 18th, 19th. 
Texae.-Palestine. 6th, Dth, 16th j Indianola, 7th, 81h, lltll ,  

13th to 18th; Srownsville, 9th; San Autouio, 13th. 
17tah.-FrisW, 17th. 
Virginiu.-Bird's Nest, 6tl1, 7th, lath, 13th ; Wytheville and 

Dale Enterprifie, 9th j Rappaliarmock Station, 9th, 11th j Ljndh- 
burg, loth, U t h ,  14tli; Variety Mills, 11th.  

Weet ~irginicr.--Clarksbiirfi., 7th ; Parkersburg, 7th, 13th. 
Wyoming.--Fort Bridger, loth, 15th. 
The phases of' tlie moon (Washington mean time) during 

July, as given in "The American Xphemerig and Nautical 
Almanac 7 7  for 1886, are as follows : New moon, lst, 4 h.  58.4 
m., and 30t11, 12 11. 17.7 m.; first quarter, 7th, 20 11. 0.9 m.; 
full moon, 15th, 10 h. 0.7 m.; la& quarter, 231, 14 h. 13.1 m.; 
apogee, 18tli, 13.6 11 . ;  perigee, 3d, 0.0 h., and 31st, 6.9 11. 

13th ; Terre Haute, 12th. 

JIIRAGE. 
Indianola, TeXa.9, 12tl1, 13th. 
Oswego, New York, 22d. 
Duluth, Minnesota, 9th. 
Webster, Dakota, Gth. 
Salina, Kansas, 27th. 
Reidsville, North Carolina, 30th. 

MISCELLANEOUS PHENOMENA. 
DROUGHT. 

During July R very disatrous drought prevailed over Iowa, 
Illinois, Dakota, and Minnesota, :is well as over the greater 
part of Wisconsin, Nebraska, Kansas, aiid Texas. The dry 
weather commenced in May, and during June and July lint1 be- 
come a severe drought, inflicting large losses 011 the grain- 
growing interests in the Northwest tirid the cattlemen in Texas. 

Gwtther. 
Fort Worth, Texas, 7th : rcports from various parts of tile 

surrounding country state that the effects 01 the long drought in 
western Texas is nnprccedentecl, ill some localities no heavy 
rains Iiaw fallen (luring tlie past fourteen months. 

Galena, Illinois : on the 9th the long-continued and diS:Is- 
troiis drought i n  this section was broken by a rain, which 
thoroughly wet tlie ground and greatly benefited vegetation 
of every kind. 

Albany, Shackleford county, Texas : on tlie 19th the nortll- 
eru part of' Texas was visited by ;I heavy rain storm, wliic]l 
wu of great benefit to farmers and cattlemen. During May, 
.Jii~ie, :ind the first decade of July verj little rain had fallen, aud 
the ground liad become cr:icketl aut1 baked hard by the sun. 
Crops of all kinds, iucludiiig grass 011 cattle ranges, were deatl 
and dry. Cattle were reported to liavc been (lying rapidly 
from lack of water and food. 

Cedar Rapids, Iowa, 13th : reports from various points ill 
Iowa show that crops mill be short, ou account of the prorailing 

Bangor, Mniiie, 14th: drought in this fiectiori of the state 
hm affected the liar crop, :uid only two thirds of the averago 
yield will be secured. In Wasliingtou itlid Hmcock coiiuties 
as well as in rarioiis other parts of Blaine, the injury Iias been 
greater and numerous wells and springs have beconic ex- 
Iiaiisted, wliile rivers :ts large :IS tlie Penobscot became so low 
RIJ to interrupt logging o1)erations. 01) the Miittamamkeag 
River 5,000,000 feet of logs were grounded. 

Boston, Massachusetts, 15th : reports from the various farm- 
ing districts of the state show that the crops are suft'ering 
wverely from the effects of the dronght. 
along the Merrimac V:illey t1lous:mds of acres of potatoes 
uid corii are iujurecl. The drought has inflicted severo losses 
311 the Cape Cod cimiberry fiirmers. 

Grand Haveri, Michigan, 15th : farniers say that tlie long 
:ontiiiuetl dry wentlier has tlriccl mtl  killed the grass in pas- 
xiros, and that the potato crop will be a complete failure. 

CH~SOII, Pottawattomie couitty, IOW:I, 16th : drought has pro- 
wileil here during t h e  pa8t six weeks, :md coi'u and other 
:raps arc sugering. 

Dallas, Texas, 17th : the drouglit in western Texas has be- 
:omc very severe; cattle ;ire (lying from w a n t  of' water and 
p u s ;  stocl~mcii are moving their herds into those counties 
,hat have uot been so seriously affected. 

Sliawnectowli, Gallatin county, Illinois, 20th : copious rain 
e l l  to-(lay, cloiug a great amount of good to corn, which had 
:oinmenced to suffcr from tho drouglit. 

Cape Girardeaii, Cape Girwdeau county, Missouri : thiA place 
v a s  visited by a lieary fall ofraiu on tlie ;ifterrioon of the 20th, 
rhich waa of groat benefit to crops, uo raiu having fiallen dur- 

- - " 

rlroug11 t. 

In Nowburyport aud . 


